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Description 

The present invention relates to a ftber-reintbrced thermoplastic resin molding material which is used for a hot press 
nfK)l(fing. Molded products ot>tained from the fiber-reinlbrced thermoplastic resin molding material of the present invention 
5 are vvidety used for industrial parts such as automot>ile parts. 

Recently, press molded products of fiber-reinforced thermoplastic resins tend to be substituted for press nrK>lded 
products of metals as parts such as front end retainers, seat shells, lamp housings, lottery trays and bumper beams of 
automobiles. Features of fiber-reinforced thermoplastic resins are that complicated molded products partly changed in 
wail thickness or provided with boss or rb can be produced by inserting a heated sheet-like molding material in a pair 
TO of molds heated or not heated and compression molding it in a short time, and that the molded products obtained have 
high mechanical strength and are light m weight. 

Methods of producing the f iber-reirifbrced thermoplastic resin sheet-like molding material can be classified into the 
following two methods. 

75 (1) l^minatmg method: This laminating method comprises laminating a thermoplastic resin and a mat-like strard 
reinforcing fiber sutjjected to needling (a step thrusting needles into a plurality of strand-like reinforcing fft)ers and 
entangling them with each other), continuously feeding the laminate between steel belts of a double belt conveyor 
type continuous press to carry out heating and pressing and then, cooling the laminate to make a sheet-like nrx>kfing 
material. (Japanese Patent Kbkai (Laid-open) Nos. 48-80172, 52-40558. and 55-77525). 

2o (2) Paper-making method: This paper making method comprises making a nonwoven nrtaterial comprising uniformty 
dispersed reinforcing fibers cut to about 3-50 mm in length and powdered resin by a paper making technique, heating 
and pressing this nonwoven material and then cooling the material to make a sheet-like molding material (Japanese 
Patent Kokai (Laid-open) ^fos. 49-13403 and 49-14704). 

25 It is necessary in a hot press molding of such a sheet-like molding material that the reinforcing fiber and the ther- 
nfK>plastic resin flow without causing separation of the fiber from the resin when the molding material is to be mokied 
into a complicated shape and that a deterioration of appearance of the molded products due to a rising of the reinforcing 
fibers onto the surface of the molded products is inhibited. 

The problem with sheet-like molding materials produced by the lanrvnating method is that since the strand reinforcing 

30 fibers in the mat are restrained by the needling, the reinforcing fibers and the thermoplastic resin are readily separated 
from each other when they flow in the rrwld. 

On the other hand, the alxjve-mentioned prot)lem does not occur and homogeneous molded products can be 
obtained in the case of sheet-like molding materials produced by the paper making method, since the uniformly dispersed 
discontinuous reinforcing f toers are present in a less restrained state from each other in the thermoplastic resin. However, 

35 the nonwoven materials produced by the paper making method have a defect in that they are so Ixiiky because tfie 
reinforcing fibers are randomly orientated. TTiickness of the nonwoven materials varies depending on the shape of rein- 
forcing fibers and the paper making conditfons. but their thk;kness is about ten times the thickness of generally used 
sheets virfiich are obtained by the press molding of fiber-reinforced thermoplastfo resin and from wNch vokis are removed. 
Before moWing. sheet-like molding materials are heated to a temperature of higher than the softening point or melting 

40 point of the thermoplastic resin which constitutes a matrix. During this heating, the binding power of the thermoplastic 
resin to the reinforcing fibers is weakened and hence, an expansion of the sheet occurs due to a "spring back" of the 
reinforcing fibers returning to the original state. This expansion begins from the surface of the sheet and progresses 
through the sheet with heat gradually closing to the center in the direction of thickness of the sheet (i.e. at the 1/2 depth) 
and simultaneously therewith a heat insulating air layer is formed in the sheet, resulting in a reduction of thermal con- 

45 ductivity. As the result, there occur problems of reductfon in f fowability during the molding caused by an insufficient rising 
of temperature of the thermoplastfo resin of the center in the direction of thickness of the sheet, deterioration of the 
thermoplastfo resin due to a thermal degradation caused by a focalized heating of surface of the sheet, thereby leading 
to a rising of the reinforcing fibers, to a deterioratfon of the appearance and to a reductfon in strength. 

For canying out the heating so as not to increase the difference in temperature between the surface of the sheet- 
so like molding n^erial and the cent» in the direction of the sheet-like mokfing material, there may be employed a method 
according to wtiich atmospheric temperature in a heating oven is adjusted at a k>w level and heating is carried out for a 
long tima However, such a method cannot be said to be industrially practical since a longer cyde time is required for 
molding and in some case, a thermal degradation of thermoplastic resin of tiie surface portion of sheet occurs. 

EP-A-341 977 disdoses a method for producing a fiber-reinforced thermoplastic resin molding material by heating 

55 and pressing a nonwoven material made a paper making method and mainly composed of reinforcing fibers and a 
thermoplastic resin, and then cooling tiie nonwoven material wherein the reinforcing f foers are mixed with a thermoplastic 
resin in the form of fiber bundles. The sizing agent used to fonn the fiber bundles introduced into the slun-y is water- 
soluble, so that the fibers separate from each other during the step of dispersing the f foer bundles with the thermoplastic 
matrix resin in an aqueous stunry. 
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The objective of the present invention is to provide a method of producing a sheet-like molding material of a fiber- 
reinforced thermoplastic resin which is free from the above mentioned defects and which exhS>its a hig^ heating ^t- 
ciency. 

The present invention is a method of producing a fiber-reinforced thermoplastic resin molding material (1 2) by mixing 
a thermoplastic resin (2) and reinforcing fibers according to a paper making method to form a non-woven material (8), 
and heating, pressing and then cooling the resulting non-woven material (8). characterized in that the reinforcing fibers 
are mixed with the thermoplastic resin in the form of single reinforcing fbers (1) and in the form of fiber bundles(13) each 
of which comprises 10 to 1000 single reinforcing fibers bundled with a water-insolubte binder. 

Rg. 1 is a schematic drawing which shows one example of the steps of productk)n of a sheet-like molcBng material 
of fiber-reinforced thermoplastic resin by the paper making method. 

Fig. 2 Is a schematk: view of a nonwoven material used for the production of convential sheet-like molding material 
of a fiber-reinforced thermoptastk: resin. 

Ftg. 3 is a schematic view of a nonwoven material used for a production of the sheet-like molding material of a fiber- 
reinforced the^moplastic resin according to the present invention. 

Figs. 4 and 5 are graphs which show the expanskm of the sheet and the difference in temperature between the 
surface of the sheet and the center in the direction of thickness of the sheet when the fiber-reinforced thennoplastic 
resin sheet is heated. 

Rg. 1 shows an example of steps for a production of a sheet-like mokling material of a f 3>er-reinforced thermoplastk; 
resin by the paper making method. Reinforcing fbers 1 which have a diameter of 3^ iim and a length of about 3-50 
mm and the powdered thermoplastic resin 2 are continuously introduced into water irrto the dispersing tank 3. In the 
dispersing tank, stirring is carried out to uniformly disperse the reintordng fibers and the thermoplastic resin and the 
resulting dispersion is fed to head box 6 provided above mesh-like belt conveyor 5 by pump 4. Inside of the wet Ixsx 7 
located under the head box pressure is kept at negative values so that suctfon and dehydration of the dispersion in the 
head box is carried out and thus, the non-woven material 8 which is a composite of reinforcing fibers and the thermoplastic 
resin is continuously produced. This nonwoven material is dried by a ventilating type hot-air drier 9. then it is heated and 
pressed by a double-belt conveyor type continuous press 1 0. Thereafter it Is consolidated into a sheet-shape by cooling, 
and finally it is cut into a shape depending on the size necessary for a hot press molding by a cutter 1 1 to obtain a sheet- 
like molding material 12 of a fiber-reinforced thermoplastic resin. 

The method of the invention provides as the sheet-like molding material of a f ifc>er-reinforced thermoplastic resin, 
material whk;h contains voids in addition to material from which voids have been completely removed. Furthermore, it 
is also possible to provide sheet-like molding materials in which voids are present by heating a part or the whole ther- 
moplastic resin to a temperature which is not lower than its softening point or melting point while melting the thermoplastic 
resin and simultaneously drying the nonwoven material with a hot-air dryer without using the double-belt conveyor type 
contimious press, and then cooling the material to t)ind the reinforcing fibers with the tiiermopiastic resin. The sheet- 
like molding materials in which voids are present can be made easily to be bent by selecting suitable blending ratios of 
the starting materials and by employing suitable heating and pressing conditions. Then thus obtained products can be 
made in the form of coils by reeling them up. 

Such sheet-like molding materials in which vokis are present, as one embodiment of the present inventfon. lead to 
a reduction of costs due to the omission of steps and furthermore, since gas permeability can be imparted to the material 
in tfie direction of thickness, heating can be performed with a high efficiency in a short time by employing ventilation 
type heating apparatuses in addition to a far infrared heating which has been often used for a hot press mokling. 

Reinforcing fitters whk^ have been used for the coTventional paper making method are surface treated with water- 
soluble polymers or lubrteants in order to improve the dispersibility in water and/or are surface treated with silane coupling 
agents in order to improve the adhesion to a thermoplastic resin whfoh constitutes a matrix. Therefore, as shown in Rg. 
2, reinforcing fibers 1 and the powdered thermoplastic resin 2 as the starting materials for sheet-like moMing material 
of f foer-reinfbrced thermoplastic resin are uniformly dispersed and thus, nonwoven materials having very high bulkiness 
can be obtained.' 

In the present invention, in order to increase the bulk density of nonwoven materials produced by the paper making 
method, reinforcing fiber bundles made by txindling a plurality of single fibers or by mixing said reinforcing fit>er bundles 
with single f ftjers are used in place of the conventionally used reinforcing fibers. The fibers in the reinforcing f ber iDundle 
are firnrdy trundled by binders, which are water-insolut}le and have filnn-forming characteristic under the ccmdrtion of 
heating, such as polyureti^ne type binders and poly(vinyl acetate) type bir^lers so as not to be dispersed in water in 
addition to silane coupling agents. When a mixture of reinforcing fibers and reinforcing fiber bundles are used, nonwoven 
materials in which reinforcing fibers 1, reinforcing fiber bundles 13 and powdered thermoplastic resin 2 are uniformly 
dispersed as shown in Rg. 3 are obtained. 

In the sheet-Kke molding materials of aft>er<einforced thernv)plastic resin, produced by using as a starting material 
the nonwoven n^terials increased in bulk density according to the present invention, a spring back of tiie reinforcing 
fibers at heating is prevented. As a result, the expansion in tiie thickness of the sheet on heating decreases, the heating 
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efficiency is improved, an excellentf lowabiltty during the molding step can be attained, and the af^earance of the molded 
products can be improved by uniform heating. 

The effect of inhibiting from expansion the sheet obtained by using reinforcing fiber bundles changes, depending 
on the proportion of the whole reinforcing fibers which constitute the nonwoven maleriate, and can be improved by 

5 increasing the number of the reinforcing fiber bundles of single ftoers and the mixing ratio thereof- However, with an 
increase in the number of the reinforcing fiber bundles and of the mixing ratio thereof, there occurs a deterioration of 
appearance of the molded products due to the exposure of the reinforcing fiber bundles at the surface of the products. 
Therefore, it is desirable to produce nonwoven materials using reinforcing fiber bundles prepared by bundling 10-1000 
single reinforcing fibers having a diameter of 3-30 jim and a length of about 3-50 mm and at a nrttxing ratio suitable for 

10 the envisaged use of the nru>lded products. 

The thermoplastic resins used as a starting material in the present invention include* for example, polyethylene, 
polypropylene, polystyrene, styrene-butadiene-acrylonitrile copolymer, styrene-acrylonitrile copolymer, polyvinyl chlo- 
ride, polyvinylidene chloride, polyamide. poiycartwnate, polyacetal, polyethylene terephthalate. polytwtyleneterephtha- 
late, polyphenylene oxide, polysuKone, and polyphenylene sulfide, and mixtures of two or more of them. The 

75 thermoplastic resins may contain plastictzers. heat stabilizers, light stabilizers, fillers, dyes and pigments, impact resisting 
agents, bulking agents, nucleating agents, processing aids, glass short fibers, and the like. 

In the present invention, glass fibers, carbon fibers, and metallic fibers and besides, inorganic and organic fibers 
are used as the reinforcing fibers and these fibers preferably have a diameter of 3-30 )im and are cut to a length of about 
3-50 mm. The sheet-like molding material of fiber-reinforced thermoplaslic resin obtained from the present invention 

B> exhibits not only superior properties as an ordinal heat-press molding material, but also exhibits good results under a 
pressure forming because of the improved heating characteristics. 

Heating charactristics of the sheet-like molding materials of f toer-reinforced thermoplastic resin made from the non- 
woven material which is a composite of the reinforcing f bers and the thermoplastic resin and which is prepared by the 
paper making method are improved according to the present invention. The sheet-like molding materials of fber-rein- 

25 forced thermoplastic resin which are obtained by the present invention are prevented from expansion caused by a spring 
back of the reinforcing ftoers on healing in molding and as a result, heating efficiency is improved Furthennore, good 
f lowabtlity can be attained by the uniform heating,and the appearance of the resulting molded products can be improved. 

The present invention will be explained in more detail by the following examples. It should be understood that we 
intend to cover by the appended claims all modifications falling the true spirit and scope of our inventfon. 

Example 1 

Gassf ibers Aof 10 jim in diameter and 25mm in length which were treated with a water-soluble polymer, a lubricant 
and a silane coupling agent and glass fiber bundles B each of which comprises 67 glass fibers of 10 jim in diameter 

35 and 13 mm in length whfch were bundled by urethane binder were used as reinforcing fibers. A nonwoven material 
comprising 40 wt% of the whole reinforcing f ibers and 60 wt% of polypropylene resin and having a grammage of 4500 
gMi^ was produced by a paper making method. 

The polypropylene resin used was in the forni of powders prepared by grinding pellets of 3 mm in diameter and 
classifying the ground product into from 70 meshes (opening diameter 0.21 2 mm) to 1 0 meshes (opening diameter 1 .7 

40 mm) by screening. Mixing ratios of glass fibers A and glass fiber bundles B which constitutes the nonwoven materials 
are shown in Table 1. Rber-reinforced thermoplastic resin sheets of 3.7 mm thickness from which voids were removed 
were obtained by a hot press consolidation of the above nonwoven materials. 

The hot press consofidation was carried out by preheating the nonwoven material at 210'C for 10 ntinutes under 
unloading, then pressing the nonwoven material under a pressure of 20 kgf/cnf for 2 minutes and consolidating the 

45 nonvwwen naterial by cooling for 3 minutes at the same pressure into a sheet For measuring the temperature difference 
between the surface of the sheet and the center(in the direction of thfokness of the sheet) on heating. thernK>couples 
were previously inserted in the surface portion and the center of the nonwoven material. The resulting sheets were 
heated until the surface temperature reached 220*C in an infrared heating oven, and the Ihkkness of the sheet after 
heating and the difference in tenperature between the surface and the center of the sheet were measured. 

50 



55 
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Table 1 



Mixing ratio of reinforcing f bers (wt%) 


Content of glass fibers A 


40 


30 


20 


10 


0 


Content of glass fiber bundles B 


0 


10 


20 


30 


40 


Content of polypropylene resin 


60 


60 


60 


60 


60 


Proportion of glass fiber bundles B in reinforcing f bers 


0 


25 


50 


75 


100 



The nonwoven materials produced by mixing glass fibers A and glass fber bundles B were materials in which glass 

IS fibers A were dispersed in the state of single fibers and glass fiber bundles B were uniformly dispersed in the bundled 
state together with polypropylene resin powders as shown in Fig. 3. Bulk density of the materials increased with the 
increase in mixing ratio of the glass fiber bundles B (i.e. inaease of the wt% content of glass fiber bundles B). 

Results of experiments conducted by heating the sheets obtained in Example 1 are shown in Fig. 4. The arrows 
indicate the relevant abscissa of the corresponding graph. The sheet obtained by consolidating the nonwoven material 

20 comprising 40 wt% of glass fibers A and 60 wt% of poiypropytene resin powders (i.e. 0 wt% of glass fiber bundles B) 
had a large spring back value affected by the rising of glass f bers A and therefore the tNckness of the sheets after 
heating was about 12 mm, which means that the sheet expanded about 3.2 times the initial thickness 3.7 mm. As a 
result, thermal conductivity of the sheet considerably decreased and the difference in temperature between the surface 
of the sheet and that of the center in the direction of thickness of the sheet was 55*C ,and the temperature of the center 

25 was 1 65*C .which was close to the melting point of the polypropylene resin. Furthermore, a phenomenon was observed 
in that a thermal degradation of the polypropylene resin in the surface portion of the heated sheet occurred, which caused 
a rising of the glass fibers. Such a sheet cannot provide a superior flowability and a good appearance of mokled products 
required for molding of a fiber-reinforced thenmoplastic resin. 

It was confirmed that the heating characteristics of the fiber-reinforced thermoplastic resin sheet was improved by 

30 mixing glass fiber bundles B. The effect to inhibit expansion of the sheet was enhanced with the increase in mixing ratio 
of the glass f ber bundles B. Owing to the decrease in expansbn of the sheet, the difference in temperature of the surface 
and that of the center in the direction of thickness of the sheet decreased and heat degradation of the polypropylene 
resin in the surface portion of the heated sheet was also inhbrted. However, when the mixing ratio of the glass f ber 
bundles B was further increased.an exposure of the glass fber bundles B at the surface of molded products became 

35 evident When a f ber-reinfbrced thermoplastic resin sheet containing 40 wt% of reinforcing f bers was used as a moving 
material, both a superior fbwabiiity even during hot press molding of products with a complicated shape and good 
appearance of the molded products couM be obtained by blending 20 wt% of glass f bers A. 20 yNt%> of glass fber bundles 
B and 60 wt% of polypropylene resin, though the concise mixing ratio depends on the desired use of the nrxMed products. 

40 Example 2 

Nonwoven materials of 4500 g/rr? in grammage were produced t»y the paper making method using the same glass 
fibers A, and the same polypropylene resin as used in Example 1 , and glass fber tnjndtes C (the number of single fibers 
in each bundle: 200) and glass fber bundles D (the number of single fibers in each bundle: 500). Glass fbre txjndles C 

45 and D comprise the same surface treated glass f bers as glass fber bundles B in Example 1 except for the numt>er of 
the single fbers in each bundle. The compositbn of the nonwoven material was 20 wt% of glass fbers A, 20 wt% of 
glass fiber bundles C or D and 60 wl% of polypropylene resin. Fiber-reinforced thermoplastic resin sheets of 3.7 mm 
thickness were made from these nonwoven material by the hot press oonsofidatfon under the same molding conditbns 
as in Example 1 . Then, the resulting sheets were heated in a far infrared heating oven until the surface teirperature of 

so the sheets reached 220*'C whereupon the thk:kness of the sheets after heating and the difference in temperature between 
the surface of the sheets and that of the center in the direction of thickness were measured. 

The results of Example 2 are shown in Rg. 5 (the arrows indtoate the relevant abscissa) together with the results 
on glass fber bundles B of Example 1 . 

It was confirmed that the heating characteristics of the resulting fber-reinforced thermoplastic resin sheets were 

55 inproved and f towability in the hot press mokfing was improved by increasing the number of single fibers in each glass 
f ibisr bundle. 
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Claims 

1 . A method of producing a fiber-reinforced thermoplastk; resin moldng material (1 2) by mxmg a thermoplastic resin 
(2) and reinforcing f toers according to a paper making method to form a non-woven material {8)» and heating, press- 
ing and then cooling the resulting non-woven material (8), characterized in that the reinforcing fibers are mixed with 
the thermoplastic resin in the form of single reinforcing fibers (1) and in the fomi of f ber bundles(13) each of which 
comprises 10 to 1000 sin^e reinforcing fibers bundled with a water-insoluble binder. 

2. A method according to daim 1 . wherein the reinforcing fibers are inorganic fibers or organic fibers. 

3. A method according to claim 1 or 2, wherein the reinforcing fibers are selected from the group consisting of glass 
f iber&» cart>on fibers and metallic fibers. 

4. A method according to claim 1 . 2 or 3» wherein the thermoplastic resin is selected from the group consisting of 
polyethylene,poIypropylene, polystyrene, styrene-butadlene-acrytonitrile copolymer, pdyvinyl chloride, pdyvinyfi- 
dene chloride, polyamide. potycartx>nate, polyacetal, polyethylene terephthalate. polybutylene terephthalate. 
polyphenylene oxide, polysulfone arKl polyphenylene sulfide. 

5. A method according to claim 1 . 2. 3. or 4, wherein the binder for the glass fiber bundles is an urethane or vinyl 
acetate type binder. 

6. A method according to daim 1 . 2. 3, 4. or 5, wherein the reinfordng fiber bundles comprise single fibers having a 
diameter of 3-30 pm and a length of 3-50 mm. 

7. A thermoplastic molding material (1 2) in the form of a non-woven material (8) consfeting essentially of a thermoplastic 
resin (2) and reinforcing fibers, characterized in that the reinfordng fibers are present in the form of single reinfordng 
fibers (1) and in the form of fiber bundles (13) each of which comprises 10 to 1000 single reinfordng fibers bundled 
with a water-insotut)le binder. 

PatentansprQche 

1 . Verfahren zur Herstell ung einer faserverstSrkten thermoplastischen Harzf ormmasse ( 1 2) durch Mischen eines ther- 
moplastischen Harzes (2) urxi verstSrkender Fasern nach einem Verfahren zur Papierherstellung, wobei ein nicht- 
gewebtes Material (8) erzeugt wird. und Erhitzen, Pressen sowie anschlie8endes AbkOhlen des entstandenen nicht- 
gewebten Materials (8). dadurch gekennzeichnet daB die verstari<enden Faser in Form verstarkender Einzelfasem 
(1) sowie in Form Von FasertaOndeIn (1 3). jeweils umfassend 10 bis 1 .000 verstarkende Einzelfasern. die mit einem 
wasserunlOsiichen Bindemittel gebOndelt werden. mit dem thermoplastischen Harz gemischt werden. 

2. Verfahren nach Anspruch 1 . wobei die verstdrkenden Fasern anorganische Fasern oder organische Fasem sind. 

3. Veriiahren nach Anspruch 1 oder 2. wobei die verstSrkenden Fasern aus der Gri^e, bestehend aus Glasfasern, 
Kohlenstoffasern umi MetalKasern. gewahit werden. 

4. Verfahren nach Anspruch 1 , 2 oder 3, wobei das thermoplastische Harz aus der Gn^jpe. bestehend aus Polyethylen. 
Polypropylen, Pdyslyrd, Styrol-Butadien-Aaylnitril-Copolymer. Polyvinytehtorid, Polyvinylidenchlorid. Polyamid, 
Polycartx)nat Polyacetal. Polyethylenterephthalat, Potytnitylenterephthatat. Potyphenylenoxid, Polysutfon und Poly- 
phenylensuKid. gewahit wird. 

5w Veriiahren nach Anspruch 1 , 2, 3 oder 4. wobei das Bindemittel f Or die dasfaseibundel ein Bindemittel vom Urethan- 
Oder Vinylacetat-Typ ist 

6. Verfahren nach Anspruch 1 , 2. 3. 4 oder 5. wobei die verstarkenden GlasiaserbQndel Einzelfasem mit einem Durch- 
messer von 3 bis 30 )im und einer Lange von 3 bis 50 mm umfassen. 

7. Thermoplastische Fornvnasse (12) in Form eines nicht-gewebten Materials (8). das Im wesentlichen aus einem 
thermoplastischen Harz (2) und verstdri^nden Fasem besteht dadurch gekennzeichnet, daB die verstarkenden 
f^sem In f=6rm von verstdri^enden Einzelfasern (1) sowie in Form von Faseri30ndeln (13). Jeweils umfassend 10 bis 
1 .000 verstarkende Einzelfasem. die mit einem wasserunlOsiichen Bindemittel gebQndelt werden. vorhanden sind. 
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Revendicatlons 

1 . ProcM6 qui consiste d produire un mat^riau (12) de moulage en r6sine thermoplastique renforc^e par des fibres 
en m^langeant une r6sine thermoplastique (2) et des fit>res de renforcement seton un proc^6 de fabrication du 
papier afin de fornier un mat^riau non-tiss6 (8). et en chauffant. en conprimant et puis en refrotdssant le mat6riau 
non-tiss6 (8) rfeultant* caract^is6 en ce que Ton m^ange lesf ibres de renforcement avec la r^ine thermoplastique 
sous la forme de fibres tndividuelies de renforcement (1) et sous ia forme de paquets de fibres (13). chacune de 
ces formes comprend de 10 ^ 1 000 fibres individuelles de renforcement group6es avec un liant insoluble dans I'eau. 

2. Proc6d6 conforme k la revendication 1 . dans lequel les fibres de renforcement sont des fibres min^rales ou des 
fibres organiques. 

3. Proc6d6 conforme k la revendication 1 ou 2, dans lequel les f bres de renforcement sont choisies dans rensemftsle 
form6 par les fibres de verte. fibres de caribone et f a>res mtelliques. 

4- Proc6d6 conforme d la revendication 1 , 2 ou 3, dans lequel la r6sine thermoplastique est choisie dans Pensemble 
form6 par les polyethylene, polypropylene, polystyrene, copolymere styrene/butadiene/acryfonitrile, poly(chlorure 
de vinyle), poly(chlorure de vinylidene). polyamide, polycarbonate. polyac6tal, poly(ethyiene tereptitalate). 
poly(butyiene terephtatate). poly(phenyiene ether). polysuKbne, et poiy(sulfure de phenyiene). 

5. Precede confonne k la revendication 1 . 2, 3 ou 4. dans lequel le liant pour les paquets de fibres de verte est un 
liant de type urethanne ou acetate de vinyle. 

6. Precede conforme k la revendication 1 , 2. 3, 4 ou 5. dans lequel les paquets de fibres de renforcement comprennent 
des fibres individuelles ayant un diametre de 3 d 30 (un et une longueur de 3 d 50 mm. 

7. Materiau (1 2) thermoplastique de moulage sous la forme d'un materiau non-tisse (8) constitu6 essentiellement par 
une resine thermoplastique (2) et des fibres de renforcement, caracterise en ce que les fibres de renforcement sont 
presentes sous la forme de libres de renforcement individuelles (1) et sous la forme de paquets de fibres (13), 
chacune de ces fomies comprenant de 10 k 1000 de libres de renforcement individuelles groupees avec un fiant 
insoluble dans i'eau. 
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